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DEPREMLER — KACINILMAZ GERCEGIMIZ
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2023 DEPREMLERINDE COK YUKSEK YER IVMELERI
GOZLEMLEDIK

06.02.2023 Kahramanmaras Earthquakes
Station 3129 Defne, Hatay | Site Class: ZC (Vi = 447 m/s)

— N-5 Component

TBEC-2018

5 DD-1 (2475 years)
TBEC-2018
DD-2 (475 years)

1.37g 1.08g

Spectral acceleration, g

0.0 0.5 10 15 2.0 2.5 30 15 4.0
Period, s
0.32¢g
izmit 1999 0.18g izmit 1999
I Elazig 2020 I Elazig 2020
I Maras 2023 I Maras 2023
Yatay Yer ivmeleri Diisey Yer ivmeleri
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GUCLENDIRME YONTEMLERI

Yatay Yik
'

Yatay Yuk Yerdegistrme

Standartlara uygun yapi e—) —_—

Yetersiz dayanim
‘ " \
3 =
—

Yotersiz stinoklik

Standartlara

uymayan yaps

AAAAAA

Yerdegistirme
>
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YAPISAL GUCLENDIRME ADIMLARI

Performans Analizi
Toplanan veriler 1siginda yapinin
deprem y6netmeligine gore
performansi incelenir.

@
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isleme Karar Verilmesi

Guclendirme yapilabilecek ise
optimum metod secilir. Tasarm
deprem yonetmeligine uygun
sekilde hazirlanir.

Profis Engineering

RE 500 V4 (TR 069)




DONATI VE BETON OZELLIKLERININ TESPITI
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KONVANSIYONEL GUC}LENDIRME APLIKASYONLARI
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CELIK (DONATI) YERLESTIRILIR, UZERINE BETON DOKULUR

Ornek:
Temel — Kolon Baglantisi

1) Temel donatisi hazirlanir

1’) Kolon baglanti donatilari (filizleri) hazirlanir

2) Temel betonu dokalur

KOLON

3) Kolon donatilari hazirlanir

4) Kolon betonu dokular.

TEMEL

]

W
M

U
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BAGLANTI DONATILARI (FILIZLERI) SONRADAN KIMYASAL
ANKRAJ ILE MEVCUT BETONA BAGLANABILIR

Ornek:
Temel — Kolon Baglantisi

1) Baglanti filizlerinin uygulanacagi konum belirlenir
2) Kimyasal ankraj ile filizler temele baglanir. Kimyasal
3) Kolon donatilari hazirlanir KOLON /:;:,;;:;x Aén klia'J
4) Kolon betonu daklr. (Epoksi)
TEMEL “r
—— e e o o o o o |0 o |[n_o o o o o o o o o
/ 12
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KIMYASAL ANKRAJ ILE FiLiZ EKiIMi YAPILARAK DA SiSTEM
SUREKLILIGI SAGLANABILIR

K
O CE S
L
O Kimyasal
N Ankraj
(Epoksi)
TEMEL. - - - === - - - TEMEL ,
I I x
*ﬂl\—l—l—-l*-l—l—l-:—l—l— (e o o __o |8 __o o o o
/

- e e e e e e e o o = o

Filizlerin Yerinde Birakilmasi Durumu
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FILIZ EKIMI UYGULAMASINASlL |L|’?

Yeni Beton

Puruazlendirilmig ----------------------
Ylizey

v

Deligi

Kimyasal -------=-===----=------- e
Ankraj

Donat] -----===========mmmmmmm ‘
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TASARIM ACISINDAN FILIZ EKIMI GENEL OLARAK 3
ANA GRUBAAYRILIR

Bindirmeli Ekler Yapisal Ekler Beton Kaplama
(Splices) (End Anchorages) (Concrete overlay)

K '| * *lL— (N) concrete
2
(N) post-installed 2 *
reinforcing bars 5
(&}
= Roughened . il
= surface, Y-in.
Lx amplitude -
L \W
J // . of [l¢ o
< (E) concrete p— (N) post-installed
| (E) concrete * reinforcing bars
lg.spiice Roughened ||
surface, Va-in.
amplitude
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FILIZ EKIMINDE BIR URUNUN KULLANILABILMESI ICIN
AVRUPA MEVZUAT YAPISIYLA UYUMLU OLMASI GEREKIR

Avrupa Mevzuat Yapisi

« “European Assessment Document”

“Avrupa Degerlendirme Belgesi”

Bir yapi Uruntunun temel o6zelligine gore
performansinin degerlendiriimesi igin
EOTA'da kabul edilen yontemleri ve
Kriterleri" igerir.

« “European Technical Assessment”

"Avrupa Teknik Degerlendirmesi"

ilgili Avrupa Degerlendirme Belgesine
uygun olarak bir yapi malzemesinin
performans degerlerini igerir.

U
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« Tasarim yontemi, betonarme tasarimi

icin teknik kurallar belirleyen Eurocode
2'ye dayanmaktadir.

« EN 1992-1-1/TS EN 1992-1-1
« EOTA TR 069
- EOTA TR 066
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TASARIM ACISINDAN FILIZ EKIMI GENEL OLARAK 3
ANA GRUBAAYRILIR

Beton Kaplama
(Concrete overlay)

N '| * *lL— (N) concrete
L] L)
Roughened . ol|je o

surface, Vi-in.
I ~

amplitude —
R [
/ . of(le o
(E) concrete pr— S| (N) post-installed
(E) * S\ reinforcing bars

concrete ||

Yapisal Ekler
(End Anchorages)

Bindirmeli Ekler
(Splices)

(N) post-installed
reinforcing bars

(N) concrete

! |
T
1
1
1
In
|
"d,splfce Roughened
surface, Ya-in.

amplitude

U
m Guglendirme Projelerinde Filiz Ekimi Tasarimi | Cagdas llgaz Senel | 27 Kasim 2023



BINDIRMELI| EKLER ICIN MEVZUAT YAPISI

Bindirmeli Baglantilar o

Statik Yangin Sismik
Urﬁn EAD 330087-01-
Dederlondi _ EAD 330087-00-0601 0601 (Previously
egerlendirmesi 331522
_____ * o o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e = e o = e e e = o o e e e e e e e e o e e e o o o o o = — =
Teknik Data 21
_____\J,_ _____________________________________________________________________________
Tasarim Metodu TS EN 1992-1-1 TS EN 1998
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TS EN 1992-1-1 ILE YAPILABILEN FILIZ EKIMI APLIKASYON

TIPLERI

ASARRRSERRERAR

fatannsnasiaanesana s

R

Overlap joint for rebar connections
of slabs and beams

‘HHHHHH

(‘

Overlap joint at a foundation of a
column or walll

Anchoring of reinforcement to
cover the line of acting tensile
force

End anchoring of slabs or beams
(simply supported)

Components stressed primarily in
compression

U
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TS EN 1992-

1-1 ILE FILIZ EKIMI TASARIMI

0 . Osd

lbrqd — E—) lbd—lbrqd Qy " Qp " A3 A" As. A2 lpin
4 fba

fra T [, cim

Parameter

Ib,rqd

Ib,min

Value

1

0,7-1

1 (always even in the presence of transverce reinforcement)

1

0,7-1

1,5

lo.rqa = (9/4)(Osq seism/Toa seism) 2 USING 4 Instead of Oy ¢eism IS Strongly recommended
max(0.3. dg .lprga ryar 15¢; 200mm) > splices

U
m Gugclendirme Projelerinde Filiz Ekimi Tasarimi | Cagdas llgaz $enel | 27 Kasim 2023



KAHOOT! ZAMANI AN

In

i
" >
A0 )
A
=
T -~
B - :
-[/,{ =
el e e e -
Y - - s — “—
— . ———t

U
m Gulclendirme Projelerinde Filiz Ekimi Tasarimi | Cagdas llgaz Senel | 27 Kasim 2023

""-m"mm

NS AT

[ £
1'
\

|

T

1

S

-




AJANDA

1.0 Giris ve Gucglendirme Adimlari

2.0 Filiz Ekimi Nasil Yapilir?

3.0 Bindirmeli Baglantilar (Splices)

4.0 Yapisal Ekler (End Anchorages)

5.0 Kesit Kalinlastirma (Concrete Overlay)

U
m Guclendirme Projelerinde Filiz Ekimi Tasarimi | Cagdas ligaz Senel | 27 Kasim 2023



TASARIM ACISINDAN FILIZ EKIMI GENEL OLARAK 3
ANA GRUBAAYRILIR

Beton Kaplama
(Concrete overlay)

N '| * *lL— (N) concrete
L] L)
Roughened . ol|je o

surface, Vi-in.
I ~

amplitude —
R [
/ . of(le o
(E) concrete pr— S| - (N) post-installed
c ° reinforcing bars

(E) concrete ||

Yapisal Ekler
(End Anchorages)

Bindirmeli Ekler
(Splices)

(N) post-installed
reinforcing bars

(N) concrete

! |
T
1
1
1
In
|
"d,splfce Roughened
surface, Ya-in.

amplitude
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YAPISAL EKLER ICIN MEVZUAT YAPISI

Yapisal Ekler

Statik Sismik Yangin

Uriin EAD 332402-00- EAD 332402-00-

Degerlendirmesi 0601 0601-v02
_____ * e o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e o = = = — o] - -
Teknik Data ETA NA
s LTy I | -
Tasarim Metodu EOTA TR069

|
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EOTA TR 069

Design method for anchorage of post-
installed reinforcing bars (rebars) with
improved bond-splitting behavior as
compared to EN 1992-1-1

TR 069

October 2019
Amended June 2021

1 SCOPE OF THE TECHNICAL REPORT

1.1 Abstract

This Technical Report (TR) provides a method for the design of post-installed reinforcing bars (rebars)
in moment resisting connections where structural elements are cast at different times.

This TR is only applicable for post-installed rebar systems that hold European Technical Assessments
(ETAs) based on EAD 332402-00-0601 [7], EAD 332402-00-0601-v01 [8] or EAD 332402-00-0601-wv02
9]

The design method included in this TR relies on characteristic resistances and parameters, as well as
the intended working life, which are stated in the ETA based on EAD 332402-00-0601 [¥], EAD 332402-
00-0601-w01 [B] for static and quasi-static loading assuming a working life of 50 or 100 years,
respectively, and EAD 332402-00-0601-v02 [9] for seismic actions.

1141 Covered applications

The design procedure described in this Technical Report is applicable for moment-resisting connections
subjected to static and quasi-static loading. as shown in Figure 1.1. Seismic, fatigue action, and fire
exposure are not covered by this Technical Report.

The design requirements of this Technical Report cover both ultimate and serviceability limit states.

S =
i W - -
/ - -

4

Column to Wall to
foundation/slab foundation/slab Slab to wall (SWJ) Beam towall (BWJ) Beam to column (BCJ)
(CFJ) (WFJ)

Figure 1.1: Structural moment resisting connections covered by this Technical Report
{clear grey: existing element; dark grey: new element)
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STATIK DURUMDA YAPISAL EK TASARIMI

Design
resistance to
yielding

Design bond
splitting

/ resistance

Design
resistance

(2) The decisive design resistance for the anchorage shall be calculated using equation (4.1).
Rd = TT].I‘?I(NRd,y: NRd,C: NRd,S‘p) (41)
Where

Design concrete
cone break out

Ry is equal to Rk / ym .
resistance

Nray  is the design resistance to yielding of the post-installed rebars
Nrac  is the design concrete cone break-out resistance of the post-installed rebars
Nrasp is the design bond-splitting resistance of the post-installed rebars
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SISMIK DURUMDA YAPISAL EK TASARIMI

Seismic design

Seismic design
resistance to
yielding

bond splitting
resistance

(2) The decisive design resistance for the anchorage shall be calculated using equation (5.1).

Rd,sq = Nﬂdl}-lgq = min(NRd.c,sq; JVR!?;SP-GQ}
Where:
Raeq I1sequalto Rieq/ ju

Nrdyeq is the seismic design resistance to yielding of the post-installed rebars

Nrdceq 1S the seismic design concrete cone break-out resistance of the post-installed
rebars

Nrg sp,2q 1S the seismic design bond-splitting resistance of the post-installed rebars

(5.1)

Seismic design
concrete cone
break out
resistance
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1) AKMAYA KARSI DIRENC DEMIR CAPININ VE CELIK
MUKAVEMETININ BIR FONKSIYONUDUR

Nrgy = NRk,y/ s

NRk,y = Ag - fyk

NRiyeq = Tra-Nry,

Yra— 1,0 and 1,2 for DCM and DCH,
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2) BETON KONIK KOPMAYA KARSI DIRENC CESITLI
PARAMETRELERIN FONKSIYONUDUR

A

_NIO c,N
NRk,c =Ny - Ag "WsN VeeN Wien "VYMunN
N

NRk,c,eq = Oeg - NRk,c

Cleg = 1,0if we=0,3 mm

Cleg = 0,85 if wx> 0,3 mm
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3) AYRILMAYA KARSI DIRENC URUN PERFORMANSININ BIR
FONKSIYONUDUR

NRk,sp = TRk,sp b ¢ -7

T =1, A4 (fc_k)spl : (Z_S)sz . l(c_d)spg : (Cm“x)sm + k- K ] : (E)wl 0,

REk,sp 1 k 2 5 (,1') ¢J Cd m tr Eb p.Lr
= TRiuer * ch,[l?» (O?’ Qp,tr) : l:bsus for 7(1) <lbs 20¢

20 ¢\ 1
= TR ucr * ( I ) : ‘QCT,03 (or “Qp,tr) “Peus forlp > 20¢
Ferc spl o5, sP2 Ca\P3  [Coma\ P 7¢ b1
SN Sl [P e N N 2
= TRE,ucr 'Qr:r',eq “legp for 7@ <h< 20{35
A b1

= TRk ucr (%) ' ﬂc:r‘,eq “legp for [p > 2U¢

Qereq = (:x03 O 05 OF 208 depending on the design assumptions (see Section 3.6) taken
from the relevant ETA

tleqsp ANd areq p are the seismic reduction factors for splitting and pull-out, respectively, taken
from the relevant ETA
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CATLAK GENISLIGI ICIN SUNEKLIK SiNiFi BELIRLEYICIDIR

Yatay Yuk

'}

Standartlara uygun yapi

X Standartlara
etersiz

riiitlik uymayan yaps

Yerdegistirme

>

Ductility class Behaviour factor, | I,/ h[-] Assumed crack Comment
according to g according to EN width, wi [mm]
EN 1998-1 1998-1
DCL 1,0 All 0,3 Static design applies
DCM 1.0-15 =208 0.3
<08 0,5
DCM / DCH 1,5-30 =08 0,5
<08 0.8
DCM /DCH >30 20,8 0,8
<0,8 Not covered by this TR
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TR069 SISMIK TASARIMLARINIZI YAPARKEN URUN ETA
BELGESINDEN FAYDALANIYORUZ

Table C2: Essential characteristics for reinforcing bars (rebars) under tension
load in concrete under seismic action

Reinforcing bar (rebar) $8 |010(012|013(|p14|$16 (918|920 [$22|$24|$25(928 [$30|932|936|p40

Pull-out failure for working life of 50 and 100 years

in hammer drilled holes and hammer drilled holes with Hilti hollow drill bit TE-CD or TE-YD

Reduction factor for pull-out a (] o s -
resistance under seismic action eq.p o S oS

Influence of cracked concrete on bond resistance trx for working life of 50 and 100 years
in hammer drilled holes and hammer drilled holes with Hilti hellow drill bit TE-CD or TE-YD

(93] — o [ap] = (] (s8] w o — [ ] o0 w Tp] o [ ]
Qer 05 F| ™| @@ @@oa|~| KN N N OO © €6
. ' [ ] [am] (=] [ [ ] (=] (] o [ ] [ (=] (=] (] o = [

Factor for influence of cracked
con CrEte [w)] — (1] =¥ u P ()] — [aY] — [ ] (s8] [(n] ] o [ ]
Cer g [_] | 0| O O © ©| @ MM M~ M~ ©| O ©| 0| O
! [ ] o] (=] (] (] (o] [ ] o [ ] [w] (o] (o] [ ] o - [w]

Bond-splitting failure for working life of 50 and 100 years
in hammer drilled holes and hammer drilled holes with Hilti hollow drill bit TE-CD or TE-YD

Reduction factor for bond-splitting

; T . Oeq.s - 0,95
resistance under seismic action g -] !
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TASARIM ACISINDAN FILIZ EKIMI GENEL OLARAK 3
ANA GRUBAAYRILIR

Bindirmeli Ekler Yapisal Ekler Beton Kaplama
(Splices) (Structural joints) (Concrete overlay)

K '| * *lL— (N) concrete
i
(N) post-installed 2 *
reinforcing bars 5
(&}
— Roughened o il
L\ = surface, Vi-in.
| . | amplitude -
. | \W
! / . ol [le o
(E) concrete pr— S| - (N) post-installed
| I, (E) concrete c ° reinforcing bars
"d,splfce Roughened
surface, Ya-in.
amplitude
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MEVZUAT YAPISI: BASLIKLI ANKRAJ ICIN EAD-TR066, DONATI

ICIN HILTI METODU

Regulatory framework (EAD+ETA) HILTI Method

Static

Fatigue

Seismic

Static Seismic

Product
Qualification

EAD 332347 only for elements with a head

Post-installed hooked bar r_

Design method

----- T T T e Lo

ETA (every product with a head can potentially be approved) HILTI Tech Data

_____ R A S AT, SN
TR 066 HILTI Method
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http://www.eota.eu/handlers/download.ashx?filename=endorsed-etags/etag001/etag-001-annex-c-10-08-01.pdf

IKI BETON YUZEY ARASIN_DAKi KESME DAYANIMI (ZAYIF
YAPISMA DAYANIMI) STATIK VE SISMIK

1 I 0,85 * 0,85 =*
Kk ) k ) k Eqg. 2.11
TRdzc‘l"*fB+|J'*(O-n+K1*aK1*p*O-S)+Kz*akz*p* . * fc S C*V* fc
- . Vs Yc Yc
@ Interlock @ Frlctlon @ Dowel action @ Concrete strut resistance

'L'Rd,seis [Cr f1X3+.u— (% +IH, k1 xl'pkz'af}cz'p' ’fyd'fcdliﬁc'v'fcd Eqg. 3.2

Olseis= given in the European Technical Assessment of the connector in accordance with
EAD 332347-00-0601-v01 [2]

Steel stress associated with the relevant failure mode under seismic conditions;

_ . [ o
Useq = mln[NRd',srsqF NRd,p..eqF ] < fﬂ‘; FYs

Tseq =

@
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IKI BETON YUZEY ARASINDAKI KESME DAYANIMi— HILT]
TASARIM METHODU

Proof: same as TR0O66

fyk Ace* fer Ace* fek
TRd:Hh'(an+K1h'p'Us)+K2h'p'\/y : y <pBc V" ”
S (o C
— ~— - —— - \_v§/
@ Friction ® Dowel action @ Concrete strut resistance

'Only reinforced interface
IJoint roughness: Rough or smooth
Only hooked bars

Kk, static k,, seismic Ko, B. 8 to 25 mm static 254;
10 to 20 mm seismic C1 ‘-% —+.

6d < hopr =20d | 10d < hyr =204 | 1 .. —6d | 6d<horr <82 | hore > 8d 16 — 18 mm seismic C2 90° < < 150°
: ‘ il == °rr (only RE500V4) ‘
b) Equivalent anchorage length for
R h 0.6 heff 05 b 0.7 05 standard bend
oug : 0.02—=+0.2 : aff _ - :
(= 1.5 mm) o 0.1 4 0.1
Smooth 0.4 0.20 0.5 o1 o 0.7 04
(= 1.5 mm) tta
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FiLIZ EKIMI TASARIM YAZILIMI — PROFIS ENGINEERING

O T » »

[ =

ANKRAJ DIZAYNI
m PROFIS ENGINEERING ebar - A 10, 2022 (Drafts), Spain, European de (TR, ETA), EN 1992-1-1:2004 + AC:201 a R ASK HILT)
REBAR W A X
a9 e 2lQ @ e % HIT-RE500 V4 + Rebar v Create report =% _\\\ Yeni
2\“\:\\
o | N o= g R il i
Rebs ] = .
5 DESIGN METHOD A '\./ \\:.:. b 1
v . }
lew ETA approval RN
@ EN1992-1-1, max driing length. |, = \\\_\
339.7 mm
5 REBAR LOADS A
m 2 Layers Feq [kN] I, [mm] Yeni tasanm Yeni tasanm Yeni tasanm igin Yeni tasanm icin
REBAR POSITION x A Betona ankraj Bosluklu Beton kaplama Sonradan
yer - .
o 2 Malzemeye(Tugla) ekilecek donati
User defined - 7 TOP-LAYER1 E v .
2 Ankraj
REINFORCEMENT " A 2 BOTTOM - LAYER 1 A
Raliforoerment livers . Stee
TOP LAYER BOTTOM LAYER
z Drilling length 339.7 mm
® o Lap length, I 314.7 mm
LAYER 1 v
© MESSAGES 9: v
Bmm - < >
Y
® Spacing N° Name Type Forces (kN Moments [kNm] v
R = A || | V= Vy N Mx My
. @® 1 | Combination1 4+ W & o 0 0 25
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ask.hilti.com.tr platformumuzu ziyaret edebilirsiniz

Ask Hilti'ye Gye olmaniz cok kolaydir. Ask Hilti web sayfasina girildiginde tum icerik rahatlikla

goruntulenebilir. Kayit olmak igin ise yapilmasi gereken tek sey ask.hilti.com.tr adresine girip kigisel bilgileri
tanimlamak.

COKBASIT. ZJ g
INTERNETE GIRIN, #ASKHILTI U«
BlR HESAP / ask.hilti.com.tr " S b 4
OLUSTURUN, .
SORMAYA
BASLAYIN.

ask.hilti.com.tr

Ziyaret Edin @

<
ﬂ i e

V4

SORU
SORMAYA
BASLAYIN!

KAYIT OLMAK
GAYET KOLAY!

R
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